Carnosic acid attenuates acute ethanol-induced liver injury via a SIRT1/p66Shc-mediated mitochondrial pathway.
Ethanol-induced liver injury is associated with oxidative stress and hepatocyte apoptosis. We previously demonstrated that SIRT1/p66Shc pathway activation attenuates hepatocyte apoptosis in liver ischemia/reperfusion. The current study aimed to investigate whether carnosic acid (CA), a natural antioxidant, can inhibit acute ethanol-induced apoptosis of hepatocytes and to determine the effect of SIRT1/p66Shc on this process. Our results showed that CA pretreatment significantly reduced ethanol-induced histologic damage, serum aminotransferase activity, and oxidative stress in rats. Importantly, CA pretreatment increased SIRT1 expression following ethanol exposure. Furthermore, p66Shc expression was negatively correlated with SIRT1 expression. Consistent with the results demonstrating p66Shc inhibition, CA pretreatment inhibited the release of cytochrome C and apoptosis-inducing factor (AIF) from mitochondria. After exposing L02 cells to ethanol, the increased SIRT1 expression induced by CA was abrogated by pharmacologic SIRT1 inhibition or the use of siRNA against SIRT1. Additionally, SIRT1 inhibition significantly abrogated the suppression of p66Shc expression and mitochondrial translocation induced by CA. Accordingly, CA-induced decreases in the release of cytochrome C and AIF and in mitochondrial apoptosis were nearly abolished by SIRT1 knockdown. These data indicated that CA-activated SIRT1 is protective against ethanol treatment. In summary, CA attenuates acute ethanol-induced liver injury via a SIRT1/p66Shc-mediated mitochondrial pathway.